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As I do first when a new book arrives, I
flipped this one open to the table of con-
tents. Simulations in Biomedicine V re-
veals its breadth immediately upon opening
it. The studies within cover various topics,
including the cardiovascular system, the pul-
monary system, vision, orthopedics, and in-
telligent environments for the elderly and
infirm. The manuscripts presented in the
book are conference reports from the Fifth
International Conference on Computer Sim-
ulations in Biomedicine. The tie that binds
most of the studies together is mathematical
modeling and computational simulations.
These models are used to analyze a large
variety of medical and biological phenom-
ena, both internal and external to the body.

Even the earliest analytical models of
physiology (eg, representing the lungs as a
simple resistance-capacitance circuit) im-
proved our understanding of physiologic
processes. As computers become faster and
more abundant, we can expect numerical
models to become increasingly complex,
which in turn will enhance our understand-
ing of physiology. The editors also note that
the proliferation of computational power has
the added benefit of helping physiologists,
medical professionals, and engineers to “ac-
quire, analyze, manage, and visualize mas-
sive amounts of data.” Simulations in Bio-
medicine V looks at the current state of the
art in the convergence of computational sim-
ulations and health care.

The chapters are grouped into 12 sec-
tions, based primarily on physiologic focus,
including: simulation of physiological pro-
cesses; cardiovascular system; artificial
limbs and joints; electrical stimulation; data
acquisition and computer vision; analysis
and diagnostics; applications of artificial in-
telligence in medicine; and virtual and in-
telligent environments. The organization
scheme is consistent, although there are lim-
itations imposed by the wide range of phys-
iologic topics included and by this being a
conference proceedings volume.

The first section, on simulation of phys-
iologic processes, has a study of red blood
cells, followed by a study of brain cooling.
Several of the chapters in this section would
have been better placed in one of the sev-
eral cardiovascular sections, thus making
them easier to find. In another odd pairing,
a chapter about the mechanical properties
of tumor cells is included in the section on
electrical stimulation. With those few ex-
ceptions the sections form fairly cohesive
groups.

Simulations in Biomedicine V is heavily
weighted to the cardiovascular system; the
editors included the pulmonary system as a
subset of the cardiovascular system. With 4
sections devoted to the cardiac system, these
chapters constitute more than one third of
the book. It would be incorrect to conclude
from this that the cardiovascular system is
more suited to numerical simulations than
other physiologic systems, or that most mod-
elers choose to study the cardiovascular sys-
tem.

Surveying the nonpulmonary cardiac sec-
tions gives the reader a good idea of the
various computational approaches to cardiac
physiology. One can use computational fluid
dynamics to study blood flow in the coro-
nary arteries, blood vessels in the brain, or
flow near a heart valve. There are also a
number of electronic circuits of various com-
plexity that represent the cardiovascular sys-
tem. These simulations are similar to others
I have seen before; that is, they do not seem
to be groundbreaking as much as slightly
extending the current state of the art.

Only four of the chapters concern the
pulmonary system. “Eulerian Multiphase
CFD [Computational Fluid Dynamics]
Analysis of Particle Transport and Deposi-
tion in the Human Lung,” by Kunz et al,
used computational fluid dynamics in a re-
alistic anatomic representation of a human
lung to estimate particle deposition. This is
a subject of recent interest in pharmaceuti-
cal delivery and inhaled contaminant ab-
sorption. However, this technique, like many
others, has yet to be validated with any hu-
man or animal studies. Validation is a nec-
essary step when you merge the biomedical
engineering and medical worlds together.

One pulmonary study with potential
real-world application is “Estimation of

Respiratory Parameters During Mechanical
Ventilation: A Simple Method Taking Ac-
count of Tubing Compliance,” by Brighenti
et al. The authors showed that the tubing
compliance in a ventilator circuit can affect
the estimates of lung resistance and com-
pliance. Through an extension of the model
used to evaluate resistance and compliance,
more accurate estimates of those variables
can be calculated. This method is easy to
implement without changing pieces of a ven-
tilator circuit. Though there may be clinical
promise in that and other studies, they are
several years from provoking any change in
care. But then, I am not sure that immediate
changes in care are the purpose of this book.
I consider this conference proceedings vol-
ume to indicate only the current state of the
art of computational simulations.

Did I mention the mathematics? In this
compendium of highly mathematical stud-
ies, there are various solution techniques,
but most engineers will have a passing fa-
miliarity with many of them. This is one of
the things that I enjoyed about Simulations
in Biomedicine V. I cannot scientifically
critique each of the studies, but I did under-
stand the basics of most of the reports. It
would have been nice to include at least a
short index of the mathematical techniques
used, since they are not unique to a given
physiologic system but can be used for dif-
ferent physiologies that share similar traits.
A prime example of this is the finite ele-
ment method, which is used in this book to
study orthopedic implants, soft-tissue defor-
mation,acontractingmyocardium,andbrain
cooling.

The chapters seem to be well developed
in their methods. Given their required brev-
ity, it is not surprising that some details are
missing or that the results are few in some of
the chapters. Again this speaks to the fact
that this book is just an overview. A pleas-
ant surprise was the consistency in style and
font among the chapters, given the publish-
er’s disclaimer that the authors were respon-
sible for their own typesetting; there were
only minor differences in style. That said,
many of the graphics are not up to par. It is
my guess that the muddled graphics were
originally in color but were not transformed
to grayscale before printing. That is a minor
problem for many of the schematic draw-
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ings, but the lack of color differentiation in
3-dimensional flowfields, stress fields, anddis-
placements makes those graphics almost
worthless, especially when both the high and
low ends of the scale bar appear black. The
line art is generally better, but some of these
figures are so pixilated that I felt I needed stron-
ger glasses. It is unfortunate that studies so
heavily dependent on computers for their com-
pletion are not supported by plots worthy of
their results.

One of the more intriguing nonacademic
aspects of this book was the cover art. At
first glance one notices the outline of a fe-
male body with several internal organs.
Closer examination shows that some of the
organs are not physiologically accurate. And
there is a breast nipple peeking out of the
shadow of some title text. I guess we should
be thankful that her genitals are hidden by a
large molecule “fig-leaf.”

I believe in the editors’ vision that
progress in computational biomedicine will
continue to advance health care, and I en-
joyed my romp through the areas of phys-
iology and mathematics that I do not deal
with on a day-to-day basis. But if you are
not comfortable with terms like “computa-
tional fluid dynamics,” “finite element meth-
ods,” or “electrical circuit analogues,” this
book is probably not for you. Even if you
are, I think the overwhelming breadth of
this book and the cover price of $269 will
keep it off many bookshelves, save the li-
braries where it most appropriately belongs.

Melissa A Krueger PhD
Division of Pulmonary and

Critical Care Medicine
University of Washington

Seattle Washington
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edition. Barbara Aehlert RN. St Louis:
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Rapid ACLS (pocket guide). Barbara Aeh-
lert RN. St Louis: Mosby. 2003. Soft-cover,
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Success in ACLS: Essential Skills, 3rd edi-
tion. Video (49 min) plus booklet by Cindy
Tait RN MPH, soft cover, illustrated, 138
pages. St Louis: Mosby. 2003. $36.95.

The ACLS Quick Review Study Guide
is an appropriate textbook for first-time ad-
vanced cardiac life support (ACLS) students
and for those renewing certification. It starts

with basics and explains concepts simply
yet thoroughly, making it useful for both
physician and nonphysician learners. At 400
pages it is not really a “quick review” but
instead is a user-friendly text for students
who aspire to master the material.

The book is visually appealing and easy
to use. The table of contents is color-coded
to match the chapters, for rapid page-flip-
ping. Pre- and post-tests are clearly written,
are of similar difficulty to the actual ACLS
final exam, and have useful explanations of
the correct answers. Each chapter has an
overview, followed by the material written
in outline format, and a concluding test, with
answers. Some sections are followed by
study questions. I found no factual errors in
the text or quizzes, and only one typograph-
ical error. Valuable enrichment material,
such as relevant research data, is set aside in
boxes to distinguish it from the text. Pho-
tographs, electrocardiogram tracings, and
multicolored diagrams grace nearly every
page, are of excellent print quality, and are
well chosen to illuminate the material. The
chapter on airway management is particu-
larly well illustrated with diagrams of the
relevant anatomy and photographs of air-
way devices.

The book is indexed, but not thoroughly;
for example, the listing for “tachycardia”
leads you to rhythm identification but not to
tachycardia differential diagnosis or therapy.
Thereference lists andbibliographies ineach
chapter are impressive. The studies chosen
from the primary literature are relevant and
recent, many from 1999 and 2000.

This is a well-organized curriculum for
teaching or learning ACLS. The first chap-
ter covers initial survey and basic life sup-
port techniques, community and organiza-
tional issues in resuscitation, when to start
and stop resuscitation, and needed topics in
ethics and communication. Chapter 2 is a
presentation of airway management that is
extremely thorough yet builds from basic
principles, making it valuable to students
with little background in respiratory ther-
apy. Chapter 3, on vascular access, is sim-
ilarly useful and very well illustrated.
Rhythm recognition is a difficult topic for
many ACLS students, and Chapter 4 has as
good an approach as I’ve seen to rhythm
diagnosis. The illustrations of depolariza-
tion and repolarization are confusing, but
otherwise the chapter addresses cardiac elec-
trophysiology at the right level to get a nov-
ice student through rhythm recognition. I
imagine many students will struggle through

atrial tachycardia, atrioventricular reentrant
tachycardia, and atrioventricular nodal re-
entrant tachycardia, but I haven’t seen any
basic text that does a better job at elucidat-
ing this advanced topic. The sample strips
illustrate the chosen rhythms well and are
and clearly reproduced.

Chapter 5 does a good job of describing
procedures that are best demonstrated live,
such as defibrillation and pacing. Coronary
syndromes are covered thoroughly, again
starting with basics of anatomy and patho-
physiology to accommodate students with
different backgrounds. Chapter 5 incorpo-
rates treatment algorithms for potential com-
plications of myocardial infarction such as
dysrhythmias, pulmonary edema, hypoten-
sion, and shock. I think this material is mis-
placed here. Relocating this material to the
algorithm-heavy “Putting It All Together”
chapter would be more useful, since a stu-
dent wanting to review shock would not
logically look for it in the acute myocardial
infarction chapter.

“Cardiovascular Pharmacology” (Chap-
ter 7) is disappointing, marred by an overly
detailed presentation of the autonomic ner-
vous system, followed by tables in which
each medication gets a page of small print,
not a distilled version of what actions, doses,
and contraindications are really crucial for
students to learn.

“Putting It All Together” (Chapter 8) pre-
sents the author’s versions of the ACLS al-
gorithms and is the key chapter for master-
ing ACLS. The algorithms are presented as
tables, which are clearly written and fairly
amenable to memorization. There is hardly
any explanatory text, which has the advan-
tage of making the chapter easy to review
but has the disadvantage of making it a
daunting read for a student without much
clinical experience. In addition, this lack of
explanation puts the chapter out of step with
the rest of the book.

Chapter 9, on stroke, returns to the book’s
usual style, starting with anatomy and pro-
ceeding through a detailed description of
clinical syndromes. Inclusion and exclusion
criteria for thrombolysis are mentioned but,
strangely, are not highlighted, and no sug-
gestions for blood pressure control are given.

The final chapter, “Case Presentations,”
is well designed to prepare students for the
practical examination in an ACLS course.
Each case has a wealth of open-ended ques-
tions, plus a list of essential and unaccept-
able actions. These cases make a perfect
review for the experienced provider and al-
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